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Description

[0001] The present invention relates to a method for
the diagnosis of a disease comprising contacting a donor
tissue section with a liquid capable of extracting an anti-
body from said donor tissue section and contacting said
liquid with an acceptor material comprising an antigen,
followed by detection of a complex comprising the anti-
body and the antigen according to the appended claims
[0002] In most human beings, there exists, by default,
a tolerance of all body components, i.e. they do not trigger
the production of antibodies targeting their own tissue
antigens. By contrast, disorders, referred to as autoim-
mune diseases, occur in which there is an apparent im-
munologic reaction of the host to his own tissues, often
resulting in tissue injury.
[0003] The importance of an early and reliable diagno-
sis of autoimmune diseases cannot be overemphasized.
Many autoimmune disorders cannot be cured, but ther-
apies are available that may be used to significantly amel-
iorate their symptoms, often enabling patients to lead a
normal life. The earlier the diagnosis, the better the
chances to exploit the spectrum of therapies, such as
administration of immunosuppressive drugs or a strict
diet devoid of immunogenic antigens, to the full benefit
of the patient.
[0004] The diagnosis of an autoimmune disease is fre-
quently based on the output of a method for the detection
of autoantibodies in a liquid sample comprising antibod-
ies. Most frequently, blood serum routinely obtained from
patients is used. In other cases, other liquids are used
such as cerebrospinal fluid (CSF), in particular for the
detection of autoantibodies associated with neurological
symptoms.
[0005] Coeliac disease (CD) is a special example of
an autoimmune disease. It is triggered by gluten which
activates an immune reaction against the CD autoanti-
gen, i.e. tissue transglutaminase (TTG), in genetically
predisposed subjects. Following the finding that the pres-
ence of antibodies to gliadin and/or TTG is associated
with CD it could be established that CD is not a rare, but
a frequent condition with an expected prevalence higher
than 1 % in the worldwide population. A spectrum of dis-
eases related to gluten sensitivity exists, including Non
Coeliac Gluten sensitivity (NCGS) characterized by in-
testinal symptoms related to the ingestion of gluten-con-
taining food, and in the case of a number of patients it
remains difficult to thoroughly distinguish between them.
[0006] A pathologist with significant experience is re-
quired to examine tissue sections made from a bioptate
as a basis for a reliable diagnosis. In many cases, such
examination is inconclusive as characteristic features
cannot be observed. However, the pathologist may not
have at his disposal a serum sample from the patient to
complement the histological analysis, or the concentra-
tion of antibodies in serum samples comprising periph-
eral blood may be insufficient.
[0007] In such a case, chances are significant that the

patient will be misdiagnosed. False negative results may
cause the patient to be denied adequate treatment, re-
sulting in an increased risk of secondary disorders,
among them cancers such as intestinal lymphoma, and
a poor life quality.
[0008] Therefore, a problem underlying the present in-
vention is to provide a method for diagnosing an autoim-
mune disease that may be used to corroborate an incon-
clusive histological examination of diseased tissue. An-
other problem is to provide an improved test having an
increased sensitivity and reducing the likelihood of false
negative results.
[0009] Not in the least a problem underlying the
present invention is to provide an assay that may be run
in the absence of serum samples and allows a pathologist
to corroborate a diagnosis based on an inconclusive his-
tological examination.
[0010] The problem underlying the present invention
is solved by the subject-matter of the attached independ-
ent and dependent claims.
[0011] EP 2191893 A1 discloses glass slides compris-
ing patient tissue samples or frozen tissue section com-
prising cellular antigens that are incubated with diluted
sera for antibody detection.
[0012] Snook et al. (Snook, JA. et al. (1991) Gut, vol.
32, no. 2, pages 163-166) discloses immunological ex-
amination of colonic tissue from patients with ulcerative
colitis and Crohn’s disease using ELISA.
[0013] Hirose et al. (Hirose, M. et al. (2012) Journal of
Autoimmunity, vol. 39, no. 4, pages 304-314) discloses
anti-collagen autoantibody elution and its detection by
indirect immunofluorescence microscopy.
[0014] Kalluri et al. (Kalluri, R. et al. (1996), Proceed-
ings of the Association of American Physicinas, vol. 108,
no. 2, pages 134-139) discloses the elution of tissue
bound antibodies and their detection using ELISA and
immunoblot.
[0015] In a first aspect, the problem underlying the
present invention is solved by a method for the diagnosis
of a disease comprising contacting a donor tissue section
with a liquid capable of extracting an antibody from said
donor tissue section and contacting said liquid with an
acceptor material comprising an antigen, optionally two
or more antigens, followed by detection of a complex
comprising the antibody and the antigen according to the
appended claims.
[0016] The donor tissue section and the acceptor ma-
terial comprising an antigen are co-incubated in the liq-
uid.
[0017] Further described herein is a diagnostically use-
ful carrier comprising a donor tissue section and an ac-
ceptor material comprising an antigen, wherein the car-
rier is configured such that the donor tissue section and
the acceptor material comprising an antigen may be co-
incubated in a liquid capable of extracting an antibody
from said donor tissue section and allowing the transport
of the antibody to the acceptor material.
[0018] The donor tissue section and the acceptor ma-
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terial comprising an antigen may be coated on the surface
of the carrier and are preferably spatially separate.
[0019] In a preferred embodiment, the donor tissue
section and the acceptor material comprising an antigen
are on spatially separate biochips.
[0020] The carrier may be configured such that a liquid
capable of extracting an antibody from said donor tissue
section may be placed on the surface of the carrier such
that an antibody may be extracted from the donor tissue
section and diffuse, via the liquid, to the acceptor material
comprising an antigen.
[0021] The carrier may comprises a first part having a
surface coated with the donor tissue section and a sec-
ond part having a surface coated with the acceptor ma-
terial,
wherein the first and the second part are separate and
the carrier is configured such that the first and the second
part may be contacted, preferably assembled such that
the surface of either the first or the second part faces
downwards on the surface of the other one of the first
and the second part such that a drop of liquid may be
placed between the surfaces of the first part and the sec-
ond part to allow diffusion of any antibodies from the do-
nor tissue section to the acceptor material.
[0022] The donor tissue section has been obtained
from a patient to be diagnosed.
[0023] In a preferred embodiment, the acceptor mate-
rial comprising an antigen is a tissue sample comprising
the antigen, preferably in the form of a native polypeptide,
a cell producing said antigen, or an isolated polypeptide.
[0024] In a preferred embodiment, the donor tissue
section is a frozen tissue section.
[0025] In a preferred embodiment, the disease is a gas-
troenteropathy, preferably an autoimmune gastrointesti-
nal disease, more preferably coeliac disease, the donor
tissue section is a gastrointestinal, preferably duodenal
tissue, and the antigen is tissue transglutaminase or
deamidated gliadin or a variant thereof, preferably an ol-
igomer of deamidated gliadin or a variant thereof as de-
fined in the claims.
[0026] In a preferred embodiment, the disease is pem-
phigus and/or pemphigoid, preferably bullous pemphig-
oid, the donor tissue section is diseased skin tissue, and
the acceptor material comprises one or more antigens
from the group comprising Dsg1, Dsg3, NC16A, BP180,
BP 230, LAMA3 (SEQ ID NO 14), Laminin332, which is
preferably a composition comprising polypeptides com-
prising LAMA3 (SEQ ID NO14), LAMB3 (SEQ ID NO 15),
and LAMC2 (SEQ ID NO 16) and, beta4 integrin (SEQ
ID NO 17) and collagen type VII and a variant thereof as
defined in the claims, optionally in the form of a tissue,
preferably selected from the group comprising primate
esophagus, human salt split skin and rat urinary bladder.
[0027] In a preferred embodiment, the disease is
Goodpasture syndrome or SLE, the donor tissue section
is diseased kidney tissue, and the acceptor material com-
prising the antigen is or is derived from a material select-
ed from the group comprising antiglomerular basement

membrane, dsDNS, human epithelial cells (HEp-2),
pLA2R and THSD7A and a variant thereof as defined in
the claims.
[0028] In a preferred embodiment, the disease is
Crohn’s disease, the donor tissue section is diseased
intestinal tissue, and the acceptor material comprising
the antigen is selected from the group comprising healthy
pancreas tissue, CUZD1 and GP2 and a variant thereof,
the latter two preferably in the form of a cell expressing
CUZD1 and/or GP2 and a variant thereof as defined in
the claims.
[0029] In a preferred embodiment, the disease is
Grave’s and/or Hashimoto’s disease, the donor tissue
section is derived from thyroid gland, and the acceptor
material comprising the antigen is or is derived from
healthy thyroid gland tissue.
[0030] Further described herein is that the disease is
myositis, the donor tissue section is muscle or skin, pref-
erably muscle tissue, and the acceptor material compris-
ing the antigen is MUP-44 or a variant thereof.
[0031] The present invention is based on the inventors’
surprising finding that autoantibodies may be detected
in tissue sections. For example, this holds true for anti-
bodies associated with CD.
[0032] Without wishing to be bound to any theory, the
inventors hypothesize that autoantibodies accumulate in
diseased tissues and organs and that their transfer to the
patient’s blood is incomplete and insufficient for a reliable
analysis based on serology.
[0033] A donor tissue section is provided. This is a
piece of tissue obtained from a patient suffering from or
suspected of suffering from a disease to be diagnosed.
In a preferred embodiment, the donor tissue section is
frozen, preferably by immersion in liquid nitrogen or melt-
ing isopentane. The tissue section may preferably have
a thickness of 1 to 100, preferably 4 to 50 mm. The donor
tissue section has preferably not been treated with any
reagents or exposed to conditions substantially altering
the antibodies present in the donor tissue section.
[0034] The donor tissue section is contacted with a liq-
uid capable of extracting an antibody from said donor
tissue section. This is any liquid that, upon exposure to
the donor tissue section, may take up antibodies present
in the donor tissue section, conserves their chemical
composition, structure or binding properties such as the
ability to bind specifically to an antigen, and allows their
passage to the acceptor material comprising an antigen.
Preferably, the liquid is an aqueous liquid comprising a
physiological buffer, more preferably at pH 5 to 9, more
preferably 6 to 8, most preferably 6.2 to 7.8. In a most
preferred embodiment, the liquid is PBS pH 7.4.
[0035] The term "binding specifically", as used herein,
means that the binding is stronger than a binding reaction
characterized by a dissociation constant of 1 3 10-5 M,
more preferably 1 3 10-7 M, more preferably 1 3 10-8 M,
more preferably 1 3 10-9 M, more preferably 1 3 10-10

M, more preferably 1 3 10-11 M, more preferably 1 3
10-12 M, as determined by surface plasmon resonance

3 4 



EP 3 260 864 B1

4

5

10

15

20

25

30

35

40

45

50

55

using Biacore equipment at 25 °C in PBS buffer at pH 7.4.
[0036] It is preferred that the liquid capable of extract-
ing the antibody comprises a detergent that helps disso-
ciating any antibodies from tissue whilst conserving their
chemical composition, structure or binding properties, in
particular the ability to specifically bind to an antigen, and
is preferably Tween. In a preferred embodiment, the liq-
uid comprises 0.1 to 10 %, preferably 0.5 to 5%, more
preferably 1 to 4%, most preferably 1.5 to 2.5 % of a
detergent.
[0037] According to the present invention, the donor
tissue section is contacted with a liquid capable of ex-
tracting an antibody from said donor tissue section, and
said liquid is contacted with an acceptor material com-
prising an antigen. The acceptor material comprises the
antigen in a state and conformation that allows for the
specific binding of an antibody. The acceptor material
may be selected from the group comprising tissue con-
taining an antigen, preferably in the form of a native
polypeptide, more preferably an endogenous, native
polypeptide, a cell producing an antigen, preferably a re-
combinant cell overexpressing an antigen, and an isolat-
ed polypeptide. The cell may be intact or a lysed cell.
[0038] The donor tissue section and the acceptor ma-
terial comprising an antigen are co-incubated in the liq-
uid, i.e. both the donor tissue section and the acceptor
material are contacted with the liquid at the same time
as the antibody is extracted from the donor tissue section
and transported to the acceptor material. This co-incu-
bation step is carried out for at least 10, 20, 30, 60 min-
utes, 2, 3, 4, 6, 8, 10 or 12 hours.
[0039] Further described herein is that the donor tissue
section and the liquid may be contacted first, followed by
separation of the donor tissue section and the liquid and
contacting of the liquid and the acceptor material com-
prising an antigen. The liquid may be stored, frozen
and/or concentrated prior to contacting it with the accep-
tor material comprising an antigen. Both contacting steps
may be carried out for at least 10, 20, 30, 60 minutes, 2,
3, 4, 6, 8, 10 or 12 hours.
[0040] Subsequently, the acceptor material is separat-
ed from the liquid capable of extracting an antibody
and/or the donor tissue section, for example by separat-
ing the first or second part of the carrier or by removing
the liquid, for example by way of aspiration. The acceptor
material may be washed at least once using a washing
buffer. Fresh liquid capable of extracting the antibody
may be used as washing buffer, preferably comprising a
smaller concentration of detergent such as 10 % of the
concentration used in the incubation step or no detergent
at all.
[0041] Subsequently, any complex comprising the an-
tibody and the antigen may be detected. In a preferred
embodiment, the complex is detected using a method
selected from the group comprising immunodiffusion
techniques, immunoelectrophoretic techniques, light
scattering immunoassays, agglutination techniques, la-
beled immunoassays such as those from the group com-

prising radiolabeled immunoassays, enzyme immu-
noassays such as ELISA, chemiluminscence immu-
noassays, and immunofluorescence techniques. The
person skilled in the art is familiar with these methods.
[0042] The invention relates to a diagnostically useful
carrier, which is preferably a solid, artificial carrier for
contacting a donor tissue section and/or, preferably and
an acceptor material comprising an antigen, which donor
tissue section and/or acceptor material is coated on the
surface of said carrier, with a liquid capable of extracting
an antibody from the donor tissue section. Preferably,
the donor tissue section and the acceptor material are
surrounded by a hydrophobic surface to fix the position
of the liquid capable of extracting an antibody. In a pre-
ferred embodiment, the solid carrier comprises two or
more separate parts, one comprising the donor tissue
section and one comprising the acceptor material, each
separate part preferably selected from the group com-
prising a bead, a microtiter plate, a glass surface, a bio-
chip and a membrane, most preferably a biochip.
[0043] The term "biochip", as used herein, refers to a
planar, thin slide having a thickness of 0.01 to 1 mm,
preferably 0.02 to 0.5 mm, more preferably 0.05 to 0.4
mm. They are preferably made of glass or plastic. They
are coated with a biological agent such as a donor tissue
section or an acceptor material comprising an antigen.
[0044] In a preferred embodiment, the diagnostically
useful carrier may be coated with donor tissue section
and coated with the acceptor material comprising an an-
tigen. The donor tissue section and the acceptor material,
both preferably on a biochip, may be sized and placed
in close proximity such that a drop of liquid capable of
extracting the antibody, preferably having a volume of 10
to 80, preferably 20 to 60 ml, may be placed in contact
with both the donor tissue section and the acceptor ma-
terial at the same time for the incubation step. Coated
donor tissue section and coated acceptor material com-
prising an antigen on the diagnostically useful carrier are
preferably spatially separated, in particular such that one
may be added or removed from the diagnostically useful
carrier independent of the other.
[0045] In a preferred embodiment, the contacting step
may be carried out as follows: a drop of liquid is placed
on a surface and the diagnostically carrier is contacted
with said drop such that the donor tissue section and the
acceptor material, both on the same side of the diagnos-
tically useful carrier, face downward when touching the
drop sitting on the carrier. Owing to their hydrophilic na-
tures, the surface, the donor tissue section and the ac-
ceptor material adhere to and fix the liquid drop for the
entirety of the coincubation. The extraction and passage
of antibodies through the liquid from the donor tissue sec-
tion to the acceptor material may be supported by gently
rocking the diagnostically useful carrier together with the
surface. Devices for carrying out the incubation are de-
scribed in US2010/0124750.
[0046] Fig. 1 illustrates this way of carrying out the
method according to the invention: a diagnostically rele-
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vant carrier (1) comprising a donor tissue section (2) com-
prising an antibody (3) and, in close proximity an acceptor
material (4) comprising an antigen (5) is placed on top
of a hydrophilic surface (6) on which a drop of liquid ca-
pable of extracting antibodies (7) is located. The diag-
nostically relevant carrier (1) is place on top of the hy-
drophilic surface (6) such that the antibodies (3) may pas-
sage from the donor tissue section (2) to the antigen (5)
via the liquid and form a complex. Subsequently, the hy-
drophilic surface and the diagnostically useful carrier are
separated. A complex comprising the antigen and the
antibody, if present, may be detected.
[0047] In another preferred embodiment, the carrier
comprises a first part having a surface coated with the
donor tissue section and a second part having a surface
coated with the acceptor material comprising an antigen,
wherein the first and the second part are separate and
the carrier is configured such that the first and the second
part may be contacted, preferably assembled such that
the surface of either the first or the second part faces
downwards on the surface of the other one of the first
and the second part such that a drop of liquid may be
placed between the surfaces of the first part and the sec-
ond part to allow diffusion of any antibodies from the do-
nor tissue section to the acceptor material. Fig. 2 illus-
trates this way of carrying out the method according to
the invention.
[0048] In another preferred embodiment, the first part
of the carrier is a bead coated with the acceptor material
comprising an antigen, and this is contacted with the do-
nor tissue section. The latter is preferably coated on the
surface of a second part of the carrier, but may also be
non-immobilized, for example floating in solution rather
than being coated.
[0049] The acceptor material may comprise or consist
of a polypeptide antigen, for example in a tissue, cell or
in purified form represented by exact sequences referred
to in this application explicitly, for example by function,
name, sequence or accession number, or implicitly, but
also including variants of such polypeptides.
[0050] The term "variant", as used herein, may refer to
at least one fragment of the full length sequence referred
to, more specifically one or more amino acid which are,
relative to the full-length sequence, truncated at one or
both termini by one or more amino acids. Such a fragment
comprises or encodes for a peptide having at least 6, 7,
8, 10, 12, 15, 20, 25, 50, 75, 100, 150 or 200 successive
amino acids of the original sequence or a variant thereof.
The total length of the variant may be at least 6, 7, 8, 9,
10, 11, 12, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100 or more
amino acids. Variants may include full-length sequences
or fragments that are at least 90, 92, 94, 95, 96, 97, 98
or 99 % identical to the reference amino acid sequence
referred to or the corresponding fragment of said refer-
ence amino acid sequences.
[0051] Any variants thereof may, in addition, comprise
chemical modifications, for example isotopic labels or
covalent modifications such as glycosylation, phospho-

rylation, acetylation, decarboxylation, citrullination,
methylation, hydroxylation and the like.
[0052] The variant of the polypeptide, preferably com-
prising an antigen, has biological activity. In a preferred
embodiment, such biological activity is the ability to bind
specifically to the antibodies, preferably autoantibodies
of interest found in patients suffering from the respective
disease. For example, the biological activity of a variant
of an antigen such as deamidated gliadin may be the
ability to bind specifically to an antibody from a patient
to deamidated gliadin, the presence of which suggests
that the patient suffers from a disease, such as a patient
suffering from CD in the case of a deamidated gliadin
variant.
[0053] The polypeptide or a variant thereof may be pro-
vided in any form and at any degree of purification, from
liquid samples, tissues or cells comprising said polypep-
tide in an endogenous form, more preferably cells over-
expressing the polypeptide, crude or enriched lysates of
such cells, to purified and/or isolated polypeptide which
is optionally essentially pure. In a preferred embodiment,
the polypeptide is a native polypeptide, wherein the term
"native polypeptide", as used herein, refers to a folded
polypeptide, more preferably to a folded polypeptide pu-
rified from tissues or cells, more preferably from mam-
malian cells or tissues, optionally from non-recombinant
tissues or cells. In another preferred embodiment, the
polypeptide is a recombinant protein, wherein the term
"recombinant", as used herein, refers to a polypeptide
produced using genetic engineering approaches at any
stage of the production process. In a preferred embodi-
ment, a polypeptide is pure if at least 60, 70, 80, 90, 95
or 99 percent of the polypeptide in the respective sample
consists of said polypeptide as judged by SDS PAGE
followed by Coomassie blue staining and visual inspec-
tion. A recombinant polypeptide may comprise two or
more copies of an antigen, preferably fused to one an-
other.
[0054] If the antigen is provided in the form of tissue,
it is preferred that the tissue is mammalian tissue, for
example human, rat, primate, donkey, mouse, goat,
horse, sheep, pig or cow.
[0055] A method for the diagnosis of a disease is pro-
vided.
[0056] The term "diagnosis", as used herein, refers to
any kind of procedure aiming to obtain information instru-
mental in the assessment of whether a patient suffers or
is likely or more likely than the average or a comparative
subject, the latter preferably having similar symptoms, to
suffer from a certain disease or disorder in the past, at
the time of the diagnosis or in the future, to find out how
the disease is progressing or is likely to progress in the
future or to evaluate the responsiveness of a patient with
regard to a certain treatment, for example the adminis-
tration of immunosuppressive drugs. In other words, the
term "diagnosis" comprises not only diagnosing, but also
prognosticating and/or monitoring the course of a dis-
ease or disorder.
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[0057] In many cases the mere detection, in other
words determining whether or not detectable levels of
the antibody are present in the sample, is instrumental
for the diagnosis as it indicates an increased likelihood
that the patient suffers from a disease. In a preferred
embodiment, the relative concentration of the antibody
in the serum, compared to the level that may be found in
the average healthy subject, may be determined. While
in many cases it may be sufficient to determine whether
or not autoantibodies are present or detectable in the
sample, the method carried out to obtain information in-
strumental for the diagnosis may involve determining
whether the concentration is at least 0.1, preferably 0.2,
0.5, 1, 2, 5, 10, 20, 25, 50, 100, 200, 500, 1000, 10000
or 100000 times higher than the concentration found in
the average healthy subject.
[0058] The person skilled in the art will appreciate that
a clinician does usually not conclude whether or not the
patient suffers or is likely to suffer from a disease, con-
dition or disorders solely on the basis of a single diag-
nostic parameter, but also other aspects, for example the
presence of other autoantibodies, markers, blood param-
eters, clinical assessment of the patient’s symptoms or
the results of medical imaging or other non-invasive
methods such as polysomnography, to arrive at a con-
clusive diagnosis. (See Baenkler H. W. (2012), General
aspects of autoimmune diagnostics, in Renz, H., Autoim-
mune diagnostics, 2012, de Gruyter, page 3.) The value
of a diagnostic agent or method may also reside the pos-
sibility to rule out one disease, thus allowing for the indi-
rect diagnosis of another.
[0059] The term "diagnosis" may also refer to a method
or agent used to distinguish between two or more con-
ditions associated with similar or identical symptoms. The
term "diagnosis" may also refer to a method or agent
used to choose the most promising treatment regime for
a patient. In other words, the method or agent may relate
to selecting a treatment regimen for a subject.
[0060] The antibody to be detected is an autoantibody.
[0061] The antibody to be detected is an IgG or IgA
class antibody, preferably an IgA class antibody.
[0062] Any data demonstrating the presence or ab-
sence of the complex comprising the antibody and the
polypeptide may be correlated with reference data. For
example, detection of said complex indicates that the pa-
tient who provided the sample analyzed has suffered, is
suffering or is likely to suffer in the future from a disease.
If a patient has been previously diagnosed and the meth-
od for obtaining diagnostically relevant information is run
again, the amount of complex detected in both runs may
be correlated to find out about the progression of the
disease and/or the success of a treatment. For example,
if the amount of complex is found to increase, this sug-
gests that the disorder is progressing, likely to manifest
in the future and/or that any treatment attempted is un-
successful.
[0063] Further described herein is a kit, preferably for
diagnosing a disease, comprising the diagnostically use-

ful carrier. The diagnostically useful carrier may initially
comprise the acceptor material comprising an antigen
only, and is configured such that the end customer may
add the donor tissue section prior to carrying out the in-
ventive method. In addition, said kit may comprise in-
structions detailing how to use the kit and a means for
contacting the inventive polypeptide with a bodily fluid
sample from a subject, preferably a human subject. Fur-
thermore, the kit may comprise a positive control, for ex-
ample a batch of antibody or recombinant antibody
known to bind to the inventive polypeptide and a negative
control, for example a protein having no detectable affin-
ity to the inventive polypeptide such as bovine serum
albumin. Finally, such a kit may comprise a standard so-
lution of the antibody or antigen for preparing a calibration
curve.
[0064] The kit may comprise a means for detecting an
antibody binding to the antigen in the acceptor material,
preferably by detecting a complex comprising the inven-
tive polypeptide and an antibody binding to the inventive
polypeptide. Such means is preferably an agent that
binds to said complex and modifies the complex or carries
a label such that makes the complex detectable. For ex-
ample, said means may be a labeled antibody binding to
said polypeptide, at a binding site other than the binding
site recognized by the primary antibody or to a constant
region of the primary antibody. Alternatively, said means
may be a secondary antibody binding to the constant
region of the antibody, preferably a secondary antibody
specific for human antibodies.
[0065] In a preferred embodiment, the disease to be
diagnosed is a gastroenteropathy, namely an autoim-
mune gastrointestinal disease, more preferably coeliac
disease, the donor tissue section is a gastrointestinal,
preferably duodenal tissue, and the antigen is selected
from the group comprising tissue transglutaminase (Un-
iprot data base: P21980, referring to the version online
at the priority data, as all data base codes cited through-
out this document) or a variant thereof or a gliadin variant
selected from the group comprising SEQ ID NO 1, SEQ
ID NO3, SEQ ID NO4, SEQ ID NOS and variants thereof,
preferably more than one copy thereof fused, for example
SEQ ID NO 2. The method or carrier may be used to
diagnose NCGS, preferably to distinguish between gas-
troenteropathies related to gluten sensitivity, more pref-
erably CD and NCGS. The antibody to be detected is
preferably an IgA
[0066] class antibody to TTG or deamidated gliadin,
more preferably to deamidated gliadin. The antigen may
be or the composition may comprise one of the said glia-
din variants and tTG or a variant thereof.
[0067] In another preferred embodiment, the disease
to be diagnosed is pemphigus and/or pemphigoid, pref-
erably bullous pemphigoid, the donor tissue section is
diseased skin tissue, and the antigen is selected from
the group comprising Dsg1 (Uni prot data base code
Q02413), Dsg3 (Uni prot data base code P32926),
NC16A (SEQ ID NO 6), optionally in the form of a fusion
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comprising two or more copies of such as SEQ ID NO 7,
BP180 (Uni prot data base code Q9UMD9), BP 230 (SEQ
ID NO 8) and collagen type VII (Uni prot data base code
Q02388) or a variant thereof as defined in the claims. In
a preferred embodiment, the acceptor material compris-
es two or more antigens, preferably all, from the groups
comprising BP180, BP230, Dsg1 and Dsg3.
[0068] In another preferred embodiment, the disease
to be diagnosed is Goodpasture syndrome or SLE, the
donor tissue section is diseased kidney tissue, and the
acceptor material comprising the antigen is selected from
the group comprising antiglomerular basement mem-
brane, dsDNS, human epithelial cells (HEp-2), pLA2R
(SEQ ID NO 9) and THSD7A (SEQ ID NO 10) or a variant
thereof. In a preferred embodiment, the acceptor material
comprises pLa2R and THSD7A or a variant thereof as
defined in the claims.
[0069] In another preferred embodiment, the disease
to be diagnosed is Crohn’s disease, the donor tissue sec-
tion is diseased intestinal tissue, and the antigen is se-
lected from or comprises the group comprising CUZD1
(SEQ ID NO 11) and GP2 (SEQ ID NO 12) or a variant
thereof as defined in the claims.
[0070] In another preferred embodiment, the disease
to be diagnosed is Grave’s and/or Hashimoto’s disease,
the donor tissue section is derived from thyroid gland,
and the antigen is or is derived from healthy thyroid gland
tissue.
[0071] Further described herein is that the disease to
be diagnosed is myositis, the donor tissue section is mus-
cle or skin, preferably muscle tissue, and the antigen is
or is derived from MUP-44 (SEQ ID NO 13) or a variant
thereof.
[0072] The present invention is further illustrated by
the non-limiting additional figures and the following non-
limiting examples from which further features, embodi-
ments, aspects and advantages of the present invention
may be taken.

Fig. 3 shows a slide comprising BIOCHIP mosaics
as used in the present invention.

Fig. 4 shows the locations of the skin biopsy sample
as well as various acceptor materials, more specifi-
cally HEK293 cells expressing Desmogl-ein 1,
BP230gc (SEQ ID NO 18), Desmoglein 3 and
BP180-NC16A, respectively.

Fig. 5 shows the immunofluorescence analysis of a
positive biopsy sample, wherein autoantibodies to
BP230 are detectable.

Fig. 6 shows the immunofluorescence analysis of a
positive biopsy sample, wherein autoantibodies to
Desmoglein 3 are detectable.

Example 1:

Manufacture of the diagnostically useful carrier and its 
use according to the present invention

[0073] A biochip coated with a cryosection (4 mm) of
the bioptate (frozen in liquid nitrogen) as tissue donor
section was placed beside a biochip coated with dots of
purified recombinant antigen GAF-3X (EUROPLUS)
(SEQ ID NO 2) as acceptor material comprising an anti-
gen within one reaction field on a microscopic slide. This
was repeated with all bioptates obtained from other pa-
tients.
[0074] The microscopic slide comprising both biochips
were incubated with a drop of PBST buffer (PBS with 2
% (v/v) Tween-20, pH 7.4) placed in contact with both
the bioptate and the antigen at 4 °C overnight. This way,
antibodies eluted from the tissue could diffuse in the buff-
er and antibodies binding to deamidated gliadin could
bind to the adjacent GAF-3X antigen dots and be detect-
ed. The next day, the biochips were washed using PBST
(PBS with 0.2 % (v/v) Tween-20, pH 7.4) for 5 minutes.
Subsequently, the biochips were incubated with FITC-
conjugated anti-human IgA antibodies (Euroimmun AG)
for 30 minutes and again washed for 5 minutes. Finally,
the slides were analyzed using a fluorescence micro-
scope (EUROStar).

Samples

[0075] The analyzed cohort comprised 37 patients with
coeliac disease diagnosed on the basis of histological
examination of the bioptates by an experienced clinician
and 35 healthy control persons. Duodenal biopsies from
the Bulbus duodeni (36 CD patients, 34 control individ-
uals) were obtained. Serum samples were available for
all individuals. Samples were blinded for incubation and
microscopic analyses and decoded for final evaluation
of the data.
[0076] Serum samples were additionally tested using
the commercial Anti-GAF-3X-IIFT (IgA) and Anti-GAF-
3X ELISA (IgA) according to manufacturer’s instructions
(EUROIMMUN AG, Germany, products FV 3011-#A and
EV 3011-9601A, respectively).

Serological analyses of 81 serum samples (not according 
to the present invention)

[0077] Using the immunofluorescence test, 28 sam-
ples were IgA anti-GAF-3X antibody positive among 37
tested CD patients, yielding a sensitivity of 76 %. Of 35
control samples none was positive in the Anti-GAF-3X-
IIFT (IgA). Therefore, the IIFT (IgA) reached a specificity
of 100 %.
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Enhanced sensitivity for IgA detection obtained using the 
method according to the present invention

[0078] Using Bulbus doudeni biopsies in the method
according to the present invention, 32 out of 36 CD pa-
tients (samples of whom were available) were tested pos-
itive for IgA anti-GAF-3X antibodies. Among these 32
patients, five were tested negative in both the ELISA and
the IIFT. 34 bulbus biopsies of control individuals were
further tested of which only one exhibited anti-GAF-3X
antibodies of class lgA.
[0079] In summary, the Co-Incubation test with Bulbus
duodeni biopsies was 89 % sensitive for IgA anti-GAF-
3X, thereby reaching a specificity of 97 %.
[0080] The results show that antibodies binding to
deamidated gliadin are present within the small intestinal
mucosa and may be detected using the inventive method
in tissue section from patients serum samples of whom
are negative. As a result, the number of false negative
results may be reduced.

Example 2:

[0081] Bullous pemphigoid (BP) and pemphigus vul-
garis (PV) are associated with circulating autoantibodies
against BP180, BP230 and desmoglein (Dsg1, Dsg3).
[0082] Antibodies against BP 180 and/or BP230 give
a serological indication of bullous pemphigoid. It may also
be the rarely found lichen planus pemphigoides or the
similarly unfrequent mucous membrane (only BP180) or
cicatricial pemphigoid (only BP180), which predominant-
ly occurs in elderly people. In pregnant women, pemphi-
goid gestationis should be taken into account.
[0083] Antibodies against Desmoglein 1 indicate the
disease Pemphigus folicaceus, while antibodies against
Desmoglein 3 (sometimes additionally anti Desmoglein
1) appear in Pemphigus vulgaris.
[0084] Direct immunofluorescence (DIF) on biopsies
shows staining of desmosomes in pemphigus diseases
and of the epidermal basement membrane in pemphigoid
diseases. For this purpose, tissue sections from biopsy
material of patients are made, incubated with a fluores-
cent dye-labeled anti-human monoclonal antibody and
then evaluated using a fluorescence microscope.
[0085] Serological differentiation then has to be carried
out with monospecific tests, e.g. by indirect immunoflu-
orescence (IIF) with recombinant HEK cells (expressing
specific antigens), and antigen preparations (EURO-
PLUS®). This step is important to determine the diagno-
sis, since several target antigens are suitable for the flu-
orescence of the basal membrane and the desmosomes
respectively. BIOCHIP™-Mosaics, consisting of several
small glass chips coated with tissue, cell substrates or
preparations of small antigen dots (EUROPLUS®) in one
reaction field are consecutively incubated with patient’s
sera and fluorescently labelled antisera. Afterwards they
are microscopically evaluated according to the manufac-
turer’s instructions.

[0086] The aim of this study was the monospecific de-
termination of antibodies eluted from tissue by co-incu-
bation of biopsies and cell preparations or antigen dots
of recombinant proteins in IIF, contrary to conventional
IIFT, which is performed with serum samples. This allows
the search test (usually DIF) and confirmation test (usu-
ally IIFT) to be performed in one step.
[0087] Frozen sections from a biopsy of one PV and
two BP patients, respectively, were combined to BIO-
CHIP™-Mosaics on one slide with HEK293 cells trans-
fected with Desmoglein 1 (EUROIMMUN, substrate FD
1495-50; DSG1), Desmoglein 3 (EUROIMMUN sub-
strate FD 1496-50; DSG3), BP230 (EUROIMMUN sub-
strate FD 1502-56; BP230gC (SEQ ID NO 18)) or anti-
BP180-NC16A-4X (EUROIMMUN substrate FD
1502-52; BP180-NC16A-4X) (Figs. 1 and 2). The tissue
slices, acetone or formaldehyde fixed recombinant cell
preparations or antigen preparations (EUROPLUS®) are
used as antigenic substrates. The technology described
in EP Patent 0 117 262 was used. Briefly, very thin glass
plates chemically coated with spontaneously reacting al-
dehyde groups were covered with the antigens. Cell cul-
tures directly grew on the glass plates. Free amino groups
of the tissue slices, particularly the hydroxyl lysine of col-
lagen, covalently adhered to the carrier material so that
the tissue could not be removed by the following incuba-
tions with liquid reagents. The glass plates were indus-
trially cut in very small glass chips with an edge length
of 1-2 mm. Glass chips coated with different antigens
can be combined in one reaction field of a slide to obtain
a so called BIOCHIP-Mosaic™.
[0088] The individual mosaics were incubated with 30
ml PBS-Tween20 (2%) for 15 hours at 4°C. Bound anti-
bodies were visualised by a FITC-labeled anti-human
IgG antibody (EUROIMMUN, product no. AF 102, FITC-
labelled anti-human-IgG (goat)). The incubation is car-
ried out for 30 min. at room temperature (20-25° C).The
slides were washed with PBS-Tween20 (0.2%) for 5 min.
after both incubation steps. Then they were covered and
evaluated under a fluorescence microscope (Axio Scope
A1, Zeiss, Jena, Germany, article no. 490035-9100-000).
[0089] Co-incubation of the PV biopsy showed parallel
reactivity to desmosomes and Dsg3 (see Fig. 6 for an
exemplary image), while co-incubation of the two BP bi-
opsies resulted in staining of the epidermal basement
membrane and BP180 and BP230 antigens (see Fig. 5
for an exemplary image). In contrast to the conventional
IIFT, in which antibodies are detected in the serum of the
patient, antibodies are detected which are present in res-
idues of body fluids within the biopsy using the co-incu-
bation technology.

Claims

1. An in-vitro method for the diagnosis of an autoim-
mune disease comprising
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contacting a donor tissue section with a liquid
capable of extracting an autoantibody from said
donor tissue section and contacting said liquid
with an acceptor material comprising an antigen,
wherein the donor tissue section has been ob-
tained from a patient to be diagnosed,
followed by detection of a complex comprising
the autoantibody and the antigen, wherein de-
tection of said complex indicates that the patient
is suffering from an autoimmune disease,
wherein the donor tissue section and the accep-
tor material comprising an antigen are co-incu-
bated in the liquid,
wherein both the donor tissue section and the
acceptor material are contacted with the liquid
at the same time as the autoantibody is extract-
ed from the donor tissue section and transported
to the acceptor material,
wherein the liquid is any liquid that, upon expo-
sure to the donor tissue section, takes up au-
toantibodies present in the donor tissue section,
conserves their chemical composition, structure
or binding properties such as the ability to bind
specifically to an antigen, and allows their pas-
sage to the acceptor material comprising an an-
tigen.

2. The method according to claim 1, wherein the ac-
ceptor material comprising an antigen is

a tissue sample comprising the antigen, prefer-
ably in the form of a native polypeptide,
a cell producing said antigen, or
an isolated polypeptide.

3. The method according to claim 1 or 2, wherein the
donor tissue section is a frozen tissue section.

4. The method according to claims 1 to 3, wherein

the disease is an autoimmune gastrointestinal
disease, preferably coeliac disease,
the donor tissue section is a gastrointestinal,
preferably duodenal tissue, and
the antigen is tissue transglutaminase or deam-
idated gliadin or a variant thereof, preferably an
oligomer of deamidated gliadin or a variant
thereof,
wherein the variant has at least 90 % sequence
identity to SEQ ID NO:1, SEQ ID NO:2, SEQ ID
NO:3, SEQ ID NO:4, or SEQ ID NO:5 or a se-
quence according to UniProt data base code:
P21980.

5. The method according to any of claims 1 to 4, where-
in the

disease is pemphigus and/or pemphigoid, pref-

erably bullous pemphigoid,
the donor tissue section is diseased skin tissue,
and
the acceptor material comprises one or more
antigens from the group comprising desmo-
glein-1 (Dsg1), desmoglein-3 (Dsg3), bullous
pemphigoid antigen 2 (BP180), 230 kDa bullous
pemphigoid antigen (BP 230), laminin subunit
alpha-3 (LAMA3), Laminin332, beta4 integrin
and collagen type VII, non-collagenous domain
A of BP180 (NC16A) and a variant thereof,
wherein the variant has at least 90 % sequence
identity to SEQ ID NO:6, SEQ ID NO:7, SEQ ID
NO:8, SEQ ID NO:14, or SEQ ID NO:17 or a
sequence according to UniProt data base code:
Q02413, P32926 or Q02388.

6. The method according to any of claims 1 to 5, where-
in the

disease is Goodpasture syndrome or systemic
lupus erythematosus (SLE),
the donor tissue section is diseased kidney tis-
sue, and
the acceptor material comprising the antigen is
or is derived from a material selected from the
group comprising antiglomerular basement
membrane, double stranded DNA (dsDNA), hu-
man epithelial cells(HEp-2), secretory phos-
pholipase A2 receptor (pLA2R) and throm-
bospondin type-1 domain-containing protein 7A
(THSD7A) or a variant of SEQ ID NO:9 or SEQ
ID NO:10,
wherein the variant has at least 90 % sequence
identity to SEQ ID NO:9 or SEQ ID NO:10.

7. The method according to any of claims 1 to 6, where-
in

the disease is Crohn’s disease,
the donor tissue section is diseased intestinal
tissue, and
the acceptor material comprising the antigen is
selected from the group comprising healthy pan-
creas tissue, CUB and zona pellucida-like do-
main-containing protein 1 (CUZD1) and pancre-
atic zymogen granule membrane protein GP-2
(GP2) and a variant of SEQ ID NO:11 or SEQ
ID NO:12, the latter two preferably in the form
of a cell expressing CUZD1 and/or GP2 or a
variant of SEQ ID NO:11 or SEQ ID NO:12,
wherein the variant has at least 90 % sequence
identity to SEQ ID NO:11 or SEQ ID NO:12.

8. The method according to any of claims 1 to 7, where-
in

the disease is Grave’s and/or Hashimoto’s dis-
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ease,
the donor tissue section is derived from thyroid
gland, and
the acceptor material comprising the antigen is
or is derived from healthy thyroid gland tissue.

9. The method according to claim 1, wherein the liquid
is an aqueous liquid comprising a physiological buff-
er at pH 5 to 9.

Patentansprüche

1. Ein in-vitro-Verfahren zur Diagnose einer Autoimmu-
nerkrankung, umfassend

Inkontaktbringen eines Spendergewebe-
schnitts mit einer Flüssigkeit, die in der Lage ist,
einen Autoantikörper aus dem Spendergewe-
beschnitt zu extrahieren, und Inkontaktbringen
der Flüssigkeit mit einem Akzeptormaterial, das
ein Antigen umfasst, wobei der Spendergewe-
beschnitt von einem zu diagnostizierenden Pa-
tienten erhalten wurde,
gefolgt von dem Nachweis eines Komplexes,
umfassend den Autoantikörper und das Anti-
gen, wobei der Nachweis des Komplexes indi-
ziert, dass der Patient an einer Autoimmuner-
krankung leidet,
wobei der Spendergewebeschnitt und das Ak-
zeptormaterial, das ein Antigen umfasst, ge-
meinsam in der Flüssigkeit inkubiert werden,
wobei sowohl der Spendergewebeschnitt als
auch das Akzeptormaterial zur gleichen Zeit mit
der Flüssigkeit in Kontakt gebracht werden, zu
der der Autoantikörper aus dem Spendergewe-
beschnitt extrahiert und zu dem Akzeptormate-
rial transportiert wird,
wobei die Flüssigkeit eine jegliche Flüssigkeit
ist, die bei Kontakt mit dem Spendergewebe-
schnitt die in dem Spendergewebeschnitt vor-
liegenden Autoantikörper aufnimmt, ihre chemi-
sche Zusammensetzung, Struktur oder Bin-
dungseigenschaften, wie die Fähigkeit, spezi-
fisch an ein Antigen zu binden, bewahrt und ih-
ren Übergang zu dem Akzeptormaterial, das ein
Antigen umfasst, ermöglicht.

2. Das Verfahren nach Anspruch 1, wobei das Akzep-
tormaterial, das ein Antigen umfasst,

eine Gewebeprobe, die das Antigen, vorzugs-
weise in der Form eines nativen Polypeptids,
umfasst,
eine Zelle, die das Antigen produziert, oder
ein isoliertes Polypeptid ist.

3. Das Verfahren nach Anspruch 1 oder 2, wobei der

Spendergewebeschnitt ein gefrorener Gewebe-
schnitt ist.

4. Das Verfahren nach einem der Ansprüche 1 bis 3,
wobei

die Krankheit eine gastrointestinale Autoim-
munkrankheit, bevorzugt Zöliakie, ist,
der Spendergewebeschnitt ein gastrointestina-
les, bevorzugt duodenales Gewebe, ist und
das Antigen Gewebetransglutaminase oder
deamidiertes Gliadin oder eine Variante davon,
bevorzugt ein Oligomer von deamidiertem Gli-
adin oder einer Variante davon, ist,
wobei die Variante mindestens 90 % Sequenz-
identität zu SEQ ID NO:1, SEQ ID NO:2, SEQ
ID NO:3, SEQ ID NO:4 oder SEQ ID NO:5 oder
einer Sequenz gemäß dem UniProt-Datenbank-
code: P21980 aufweist.

5. Das Verfahren nach einem der Ansprüche 1 bis 4,
wobei die

Krankheit Pemphigus und/oder Pemphigoid,
bevorzugt bullöses Pemphigoid, ist,
der Spendergewebeschnitt erkranktes Hautge-
webe ist und
das Akzeptormaterial ein oder mehrere Antige-
ne aus der Gruppe umfasst, die Desmoglein-1
(Dsg1), Desmoglein-3 (Dsg3), bullöses Pem-
phigoid-Antigen 2 (BP180), 230 kDa bullöses
Pemphigoid-Antigen (BP 230), Laminin-Unter-
einheit alpha-3 (LAMA3), Laminin332, beta4-In-
tegrin und Kollagen Typ VII, nicht-kollagene Do-
mäne A von BP180 (NC16A) und eine Variante
davon umfasst,
wobei die Variante mindestens 90 % Sequenz-
identität zu SEQ ID NO:6, SEQ ID NO:7, SEQ
ID NO:8, SEQ ID NO:14 oder SEQ ID NO:17
oder einer Sequenz gemäß dem UniProt-Daten-
bankcode: Q02413, P32926 oder Q02388 auf-
weist.

6. Das Verfahren nach einem der Ansprüche 1 bis 5,
wobei die

Krankheit Goodpasture-Syndrom oder systemi-
scher Lupus erythematodes (SLE) ist,
der Spendergewebeschnitt erkranktes Nieren-
gewebe ist und
das Akzeptormaterial, das das Antigen umfasst,
ein Material ist oder von einem Material abge-
leitet ist, das aus der Gruppe, umfassend anti-
glomeruläre Basalmembran, doppelsträngige
DNA (dsDNA), humane Epithelzellen (HEp-2),
sekretorischer Phospholipase-A2-Rezeptor
(pLA2R) und Thrombospondin-Typ-1-Domäne-
enthaltendes Protein 7A (THSD7A) oder eine
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Variante von SEQ ID NO:9 oder SEQ ID NO:10,
ausgewählt ist,
wobei die Variante mindestens 90 % Sequenz-
identität zu SEQ ID NO:9 oder SEQ ID NO:10
aufweist.

7. Das Verfahren nach einem der Ansprüche 1 bis 6,
wobei

die Krankheit Morbus Crohn ist,
der Spendergewebeschnitt erkranktes Darmge-
webe ist und
das Akzeptormaterial, das das Antigen umfasst,
aus der Gruppe ausgewählt ist, die gesundes
Pankreasgewebe, CUB und Zona pellucida-ar-
tige Domäne-enthaltendes Protein 1 (CUZD1)
und pankreatisches Zymogengranula-Memb-
ranprotein GP-2 (GP2) und eine Variante von
SEQ ID NO:11 oder SEQ ID NO:12 umfasst,
wobei die beiden letzteren bevorzugt in der
Form einer Zelle vorliegen, die CUZD1 und/oder
GP2 oder eine Variante von SEQ ID NO:11 oder
SEQ ID NO:12 exprimiert,
wobei die Variante mindestens 90 % Sequenz-
identität zu SEQ ID NO:11 oder SEQ ID NO: 12
aufweist.

8. Das Verfahren nach einem der Ansprüche 1 bis 7,
wobei

die Krankheit Morbus Basedow und/oder die
Hashimoto-Krankheit ist,
der Spendergewebeschnitt von der Schilddrüse
abgeleitet ist und
das Akzeptormaterial, das das Antigen umfasst,
gesundes Schilddrüsengewebe ist oder davon
abgeleitet ist.

9. Das Verfahren nach Anspruch 1, wobei die Flüssig-
keit eine wässrige Flüssigkeit ist, die einen physio-
logischen Puffer mit einem pH-Wert von 5 bis 9 um-
fasst.

Revendications

1. Procédé in vitro pour le diagnostic d’une maladie
auto-immune comprenant

la mise en contact d’une section de tissu don-
neur avec un liquide capable d’extraire un auto-
anticorps de ladite section de tissu donneur et
la mise en contact dudit liquide avec une matière
accepteuse comprenant un antigène, la section
de tissu donneur ayant été obtenue d’un patient
devant être diagnostiqué,
suivie par la détection d’un complexe compre-
nant l’autoanticorps et l’antigène, la détection

dudit complexe indiquant que le patient souffre
d’une maladie auto-immune,
la section de tissu donneur et la matière accep-
teuse comprenant un antigène étant co-in-
cubées dans le liquide,
à la fois la section de tissu donneur et la matière
accepteuse étant mises en contact avec le liqui-
de au moment même où l’autoanticorps est ex-
trait de la section de tissu donneur et transporté
vers la matière accepteuse,
le liquide étant un quelconque liquide qui, lors
d’une exposition à la section de tissu donneur,
absorbe des autoanticorps présents dans la
section de tissu donneur, conserve leur compo-
sition chimique, leur structure ou leurs proprié-
tés de liaison telles que la capacité à se lier spé-
cifiquement à un antigène, et permet leur pas-
sage vers la matière accepteuse comprenant un
antigène.

2. Procédé selon la revendication 1, la matière accep-
teuse comprenant un antigène étant

un échantillon de tissu comprenant l’antigène,
préférablement sous la forme d’un polypeptide
natif,
une cellule produisant ledit antigène, ou
un polypeptide isolé.

3. Procédé selon la revendication 1 ou 2, la section de
tissu donneur étant une section de tissu congelée.

4. Procédé selon les revendications 1 à 3,

la maladie étant une maladie gastro-intestinale
auto-immune, préférablement la maladie coe-
liaque,
la section de tissu donneur étant un tissu gastro-
intestinal, préférablement duodénal, et
l’antigène étant une transglutaminase de tissu
ou gliadine désamidée ou un variant correspon-
dant,
préférablement un oligomère de gliadine désa-
midée ou un variant correspondant, le variant
ayant au moins 90 % d’identité de séquence
avec la SEQ ID NO: 1, la SEQ ID NO: 2, la SEQ
ID NO: 3, la SEQ ID NO: 4 ou la SEQ ID NO: 5
ou une séquence selon le code de la base de
données UniProt : P21980.

5. Procédé selon l’une quelconque des revendications
1 à 4, la maladie étant le pemphigus et/ou la pem-
phigoïde, préférablement la pemphigoïde bulleuse,

la section de tissu donneur étant un tissu de
peau malade, et
la matière accepteuse comprenant un ou plu-
sieurs antigènes du groupe comprenant la des-
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mogléine-1 (Dsg1), la desmogléine-3 (Dsg3),
l’antigène 2 de pemphigoïde bulleuse (BP180),
l’antigène de pemphigoïde bulleuse 230 kDa
(BP 230), la sous-unité alpha-3 de la laminine
(LAMA3), la laminine332, l’intégrine bêta4 et le
collagène de type VII, le domaine A non colla-
génique de BP180 (NC16A) et un variant cor-
respondant,
le variant ayant au moins 90 % d’identité de sé-
quence avec la SEQ ID NO: 6, la SEQ ID NO:
7, la SEQ ID NO: 8, la SEQ ID NO: 14 ou la SEQ
ID NO: 17 ou une séquence selon le code de la
base de données UniProt : Q02413, P32926 ou
Q02388.

6. Procédé selon l’une quelconque des revendications
1 à 5, la maladie étant le syndrome de Goodpasture
ou le lupus érythémateux systémique (SLE),

la section de tissu donneur étant un tissu de rein
malade, et
la matière accepteuse comprenant l’antigène
étant ou étant issue d’une matière choisie dans
le groupe comprenant la membrane basale an-
tiglomérulaire, un ADN double brin (ADNds),
des cellules épithéliales humaines (HEp-2), le
récepteur de phospholipase A2 secrétoire
(pLA2R) et la protéine 7A contenant un domaine
de la thrombospondine de type-1 (THSD7A) ou
un variant de la SEQ ID NO:9 ou de la SEQ ID
NO:10,
le variant ayant au moins 90 % d’identité de sé-
quence avec la SEQ ID NO: 9 ou la SEQ ID NO:
10.

7. Procédé selon l’une quelconque des revendications
1 à 6,

la maladie étant la maladie de Crohn,
la section de tissu donneur étant un tissu intes-
tinal malade, et
la matière accepteuse comprenant l’antigène
étant choisie dans le groupe comprenant un tis-
su de pancréas sain, la protéine 1 contenant un
domaine de type CUB et zone pellucide
(CUZD1) et la protéine de la membrane des gra-
nules de zymogène pancréatique GP-2 (GP2)
et un variant de la SEQ ID NO: 11 ou de la SEQ
ID NO: 12, les deux dernières préférablement
sous la forme d’une cellule exprimant CUZD1
et/ou GP2 ou un variant de la SEQ ID NO: 11
ou de la SEQ ID NO: 12,
le variant ayant au moins 90 % d’identité de sé-
quence avec la SEQ ID NO: 11 ou la SEQ ID
NO: 12.

8. Procédé selon l’une quelconque des revendications
1 à 7,

la maladie étant la maladie de Grave et/ou la
maladie de Hashimoto,
la section de tissu donneur étant issue d’une
glande thyroïde, et
la matière accepteuse comprenant l’antigène
étant ou étant issue d’un tissu de glande thyroï-
de sain.

9. Procédé selon la revendication 1, le liquide étant un
liquide aqueux comprenant un tampon physiologi-
que à pH 5 à 9.
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